ABSTRACT
INTRODUCTION
Bacterial vaginosis (BV), a polymicrobial syndrome caused by an imbalance in the normal vaginal flora (1), occurs in 5-50% of reproductive age women (2) (3) (4) . Normal flora consists largely of hydrogen peroxide secreting Lactobacilli that maintain pH at 4.5 or less, and inhibit the proliferation of a host of bacteria associated with the development of BV (5) . Bacterial vaginosis is an important public health issue since infected women may be at increased risk for HIV infection (4, 6) , human papillomavirus (HPV) infection (7), cervical intraepithelial neoplasia (CIN) or dysplasia (8) , pelvic inflammatory disease (9) and late miscarriage (10) . Approximately 50% of women having BV are asymptomatic, however, many affected women may experience a grey homogenous or fishy malodorous vaginal discharge, abdominal pain, intermenstrual bleeding or prolonged menses (1, 4) .
While the natural history and risk factors for BV are still unclear (3) , there are many predisposing factors, the strongest being vaginal douching (1) which is believed to alter the vaginal microflora and possibly increase overgrowth of BV-associated bacteria. Holzman et al (11) noted that there were significant increases in the prevalence of BV in 18-40 year olds who used vaginal douches before 20 years of age and douched at least once or twice per month. In a United Kingdom study of women with and without BV, genital hygiene practice was strongly associated with the two-fold increase in the risk of the disease among black Caribbean women when compared with white women; the former group being three times more likely to use antiseptic solutions for douching (12) .
Studies have shown that black women are at increased risk for BV (1, 12, 13) . One explanation may be that physiologically, black women have a higher vaginal pH, predisposing them to BV (12) . In addition to ethnicity, other risk factors include number of sexual partners, age, lower education levels, lower socio-economic status, smoking, and alcohol consumption. Oral contraceptive use has been found to be protective (1, 3, 4) .
Bacterial vaginosis is unique since it is more commonly found in women over 25 years of age, in contrast to most sexually transmitted infections (STIs) that are prevalent in persons under 25 years of age who tend to have more sexual partners and more frequent partner changes (1) . While BV is associated with sexually activity, it is not considered a strictly sexually transmitted disease since it has also been observed in virgins (4) . Bacterial vaginosis is also more prevalent among lesbians who usually report lower rates of STIs (6) .
There are several methods for diagnosing BV, categorized into two main groups, clinical criteria and laboratorybased testing: namely Amsel's criteria, Nugent score and Pap smear (4, 14) . Amsel's criteria is the most widely accepted clinical method to diagnose BV due to its utility for immediate diagnosis in an office setting; however, it may not be as accurate as Nugent's criteria (4) . The Nugent score is considered the gold standard for BV diagnosis in the laboratory (15) , whereas the Pap smear is a common cytological screening test for precancerous lesions, that can also be used to diagnose BV.
There have been several published studies reporting on the methods of diagnosing BV (14, 16, 17) . In a one-year prospective study of Turkish women, Tokyol et al (16) found that Pap smear had a sensitivity of 43.1% and a specificity of 93.6% when compared with the Nugent method suggesting that routine Pap smears are not sensitive enough to be used as a screening test, but is specific enough to diagnose BV when it is positive. However, in another Turkish study, a comparison of the three methods for BV diagnosis concluded that the sensitivity and specificity of the Pap smear was 93% and 94% (17) . The authors stated that lower reported rates of sensitivity in Pap smears may be due to non-examination of the routinely collected smears by a cytopathologist.
There are very little data existing on the prevalence of BV in Caribbean women. In Grenada, BV is diagnosed from routine Pap smears, however, the prevalence has not been reported. Annually, 4000-4500 Pap smears are collected at the general hospital, government health centres and clinics, and private medical facilities including the Grenada Planned 
RESULTS
Over the three-year period, 3069 women were diagnosed with BV, however, 392 women were excluded due to age and menopausal status. Eligible women (2677) had a mean (± SD) age of 32.1 (± 8.8) years, were between 20 and 29 years (43.6%), employed (76%), resided in St George's (43.9%), had at least one child (77.8%) and used some form of birth control [70.2%] ( Table 1) .
The three-year prevalence of BV was 19.5% (95% CI: 18.9%, 20.2%) with an increase in the prevalence from 2009 to 2011 (Table 2 ). The diagnosis of ASCUS was noted for 5.3% of the Pap smears, and dysplasia detected in 54 (2.02%) of the smears. In addition to BV, other vaginal infections were detected on the Pap smears (Table 2) , the most common co-infection being candida (3.6%, 95% CI: 2.9, 4.3).
There was a significant difference in pathology when nulliparous women were compared with those having parity of two or more (OR = 0.51, 95% CI: 0.31, 0.83, p = 0.007). No statistically significant difference was noted in the analysis with age group. 
DISCUSSION
There has been no previously published study investigating the prevalance of BV in Grenada. The prevalence rate is considerably lower than that found in two previous studies conducted among pregnant women in Jamaica [44.1%] (18) and sexually active women (33%) in Barbados (19) . The prevalance rate in this study is more comparable with that found in India, where rates ranged from 25.4% to 38.6% (20) . In the current study, the prevalence (~20%) may not be a true representation since 50% of all BV-infected women are asymptomatic and may never seek medical attention (1). In addition, while symptomatic women may visit their healthcare providers, be treated empirically for a vaginal infection, a Pap smear may not be taken. Many Grenadian women of reproductive age have never had a Pap smear for several reasons, including ignorance of the importance of the procedure and fear of the unknown. Consequently, there would be an underestimate of the prevalence in this study. The findings of this study are of public health importance given that this infection can cause morbidity including pain, intermenstrual bleeding and prolonged menses (1), with the potential for symptoms to become chronic and lead to infirmity (5) . The increased risk of HIV and HPV infections, the increased incidence of carcinoma in situ and late miscarriage in these women is also cause for concern. There is a need to examine these possible sequelae in Grenada as this study has shown that one in five women suffers from BV.
The prevalence of Candida in this study was higher than that of Trichomonas, in contrast to Watcharotone et al (21) who suggested that BV-produced amines inhibit fungal multiplication. Generally 15-20% of women are colonized with yeast, many being asymptomatic (22) , and persons with diabetes mellitus are at increased risk of vulvovaginal candidiasis (23) . Diabetes is highly prevalent in the Caribbean hence this may explain the findings in this study (24) .
This study found a statistically significant association between parity and cervial pathology. Nulliparous women had a lower odds of being in the dysplasia group when compared with women having parity of two or more. The fact that multiparous women were found to have a greater odds of having a smear indicating dysplasia is consistent with several studies which have found parity to be associated with dysplasia (CIN) and cancer (25, 26) .
There are several limitations to this study since secondary data were used, one of which is incomplete data reporting. In addition, no data were collected on practices such as douching, number of sexual partners nor length of sexual relationship, limiting the investigation of links between behavioural and sexual factors with BV infection. Another limitation arises from the term 'contraceptive use' which is generally misinterpreted in Grenada to mean oral birth control tablets specifically, and not to just any method of birth control. Consequently, there were instances where no data were collected or inaccurately reported, even though condoms or other non-pill forms of contraception may be used. Of note, the form includes an 'other' category, and while 51 women (6.6%) used other forms of birth con-trol, there was no specification as to the nature of 'other'. Education regarding birth control, and the various contraceptives used is therefore important during routine Pap smear testing to ensure accurate surveillance data collection.
Despite these limitations, this is the first study investigating the prevalence of BV in Grenada. One major strength of this study is that all the Pap smears are processed at the same site. In addition, only two cytotechnicians diagnose all pathological findings, evaluating and re-evaluating the slides before confirming diagnoses, therefore decreasing inter-observer variability.
This study highlights the need for a higher index of suspicion regarding BV in women who may present with some of the non-specific symptoms and for further investigation of this polymicrobial, sexually-associated infection. Since BV is linked to douching, further research is necessary to determine if this practice is true in the Grenadian community or if there are practices that are more prevalent. Addressing this infection could serve to decrease morbidity, the risk of acquiring HIV and HPV infections, and the development of cervical cancer in Grenadian women. Further research can affect change in behavioural practices that impact on the acquisition and persistence of BV among women of reproductive age in Grenada.
